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The invention provides a new distinct somaclone of rose scented geraniuSi P. 

graveolens christened as "Parimal" characterized by distinct morphology and improved oil yield 
determining parameters. The said novel somaclone has been developed from callus through in 
vitro tissue culture technique. The plant possesses characteristic leaf morphology, vigorous 
growth, improved oil content per plant, herb yield and oil yield. The oil produced by this 
somaclone resembles the oil produced by the commercial type of bourbon geranium oil in that 
has equivalent ratio of citronellol and geraniol. 

Background of the Invention 

The present invention relates to a new and distinct somaclone of rose scented geranium 

Pelargonium graveolens, a member of the family Geraniaceae, which is a stable somaclone of 
the Indian cuhivar Hemanti. The oil of geranium finds extensive use in perfiimery, cosmetics, 
food and pharmaceutical industries (Narayana, 1986). Geranium was introduced in India in the 
beginning of this century and since then its cultivation and production of oil remained restricted 
to the high ahitude regions of Ootacamund, Kodaikanal and Yercaud areas in South India 
(Narayana, 1986). India produces hardly 5 tonnes of geranium oil annually as against its own 
requirement of approximate 100 tonnes per year (Narayana 1986). The production of oil has ^ . 
declined gradually over the years and much of the requirement is met by imports. This may be 
due to narrow genetic base, resulting partially from sexual infertility, vegetative mode of 
propagation and restricted area of cultivation. 

In India, two cuhivars of geranium are mainly known; these are the types that produce 
Algerian or Tunisian quality and the Bourbon or the Reunion quality of geranium oils; these are 
given the names Pelargonium x graveolens cv Hemanti and Pelargonium x graveolens cv 
Bipuli, respectively. The cultivar Hemanti was found to be more adaptive than the cultivar 
Bipuli both in the hilly regions as well as in the unconventional areas of the plains. On the other 
hand, the cultivar Bipuli scored better than the Hemanti mainly because of its better oil yield 
and improved organoleptic value of the oil. The perfumery value of geranium oil is mainly 
determined by the ratio of citronellol and geraniol and almost equal contents of these two major 
terpenoid components is generally considered to be the characteristic of the best quality 
geranium oil. 
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In an attempt to extend the area of cultivation of geranium to the Indo-gangetic plains, 
the better adaptive Hemanti cultivar was introduced in the Lucknow conditions in India. 
Subsequently, efforts were made through different biotechnological methods to develop clones 
with high content and desirable composition of the oil. The calliclone "Parimal" evolved 
through this invention represents improvement over the wild type Hemanti parental cultivar 
both in terms of quality and quantity determining traits of the essential oil. This particular 
somaclone, being consistently stable over three years of field trials under Lucknow conditions, 
can offer an improved cultivar for commercial exploitation. 

Objects of the invention 

The main objective of the invention is to develop useful somaclonal variants of rose 
scented geranium christened as "Parimal" which are distinct, stable and uniform through 
successive generations. 

Another object is to develop somaclonal variants yielding high quality and quantity of 
essential oil. 

Summary of the invention: 

Accordingly the present invention provides a novel variety of rose scented geranium 
called "Parimal", said plant developed through in vitro tissue culture methods from callus 
cultures. The invention further provides a usefial somaclonal variant "Parimal" of rose scented 
geranium {Pelargonium graveolens cv. Hemanti) yielding high quality and quantity of essential 
oil. 

Detailed description: 

In accordance with the above and other objects, the invention provides a novel 
somaclone of rose scented geranium called "Parimal". The said plant has been developed 
though in vitro tissue culture methods from callus cultures initiated from stem explants and 
cultured on modified Murashige and Skoog's medium (MS), 1962. 

The invention further provides a useful somaclonal variant "Parimal" of rose scented 
geranium {Pelargonium graveolens cv. Hemanti) having the following morphological 
characteristics. 
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Plant height . 


85-95 cm 


Growth habit 


spreading, round canopy 


Stem 


green, internodes 8-9 cms long, nodes 


Branches 


91-101 


Leaf 




number per branch 


10-25 


texture 


pubescent 


shape 


thick, serrated with round lobes 


number of 




primary lobes 


3 


secondary lobes 


12-15 


Tip 


Blunt 


Leaf area 


20-28 cm 


Petiole 


~8 cm (pinkish) 


Morphological marker 


Less dentated leaf morphotype (Ldl) 


Leaf / stem ratio (L/S) 


2.1 


Herb yield/ plant 


4.5 kgs. 


% oil content 


0.18 (mean) 


Oil yield /plant 


7. 1 gms. (mean) 


Oil yield (kg/ha) 


71.1 (mean) 



This invention fiirther provides the useful somaclonal variant "Parimal" of rose scented 
geranium (P. graveolens cv. Hemanti) having the following essential oil quality determining 
characteristics. The average and mean percentage of the respective constituents of the essential 
oil are provided hereinbelow: 

Essential oil constituents Percentage (%) 

Linalool 9. 1 

Cis + Trans rose oxide 0.60 
Menthone 0.2 
Isomenthone 7. 8 

Citronellol 27.6 
Geraniol 22.6 
Citro nelly 1 formate 5.9 
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Geranyl formate 
Citronellyl acetate 
P-caryophyllene 
6,9 guaiadiene 
citronellyl butyrate 
1 0 Epi-y-eudesmo 
Citronellyl tiglate 



2.1 



0.8 



0.2 



0.2 



0.6 



7.3 



1.0 



This invention flirther provides the said somaclone "Parimal" which exhibited 
uniqueness with respect to the following RAPD primers:MAP-05, MAP- 12, MAP- 15 and 
MAP- 16. 

The methods and examples for the development of the said novel plant "Parimal" are 
provided herein below, for illustration of the invention and should not be construed as 
limitations on the concept of the invention. Modifications that may be apparent to those skilled 
in the art are deemed to fall within the scope of the present invention. 

Brief description of the accompanying drawings: 

The invention is fiirther illustrated with reference to the following drawings wherein; 

Figure 1: Field grown plant of somaclone "Parimal" having large round canopy and proflise 
branching. 

Figure 2: Field grown plant of wild type parent spreading prostrate canopy and comparatively 
less branching. 

Figure 3: Leaves of somaclone "Parimal" and wild type showing comparatively less dentation 

in the leaf of the former than that in the latter. 
Figure 4(a-d): Variation in the RAPD profiles of wild type parent (C) with that of the selected 

somaclone "Parimal" (marked with (->)arrow); a:primer MAP-5; b:primer MAP- 

12; c ; primer MAP-1 5; d: primer MAP-16. 

Methods for development of the novel somaclonal variant "Parimal": 

Healthy robust shoots, raised by subculturing the organogenic calli on modified MS medium 
with concentrations of BAP and NAA, were transferred to half strength MS medium with a 
concentration of indole butyric acid (IBA) for rhizogenesis. The stem explants were cultured on 
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modified Murashige and Skoog's medium (MS), 1962 containing the following (in mg/L)- 
NH4NO3 (1650), KNO3 (1900), CaCl2.2H20 (400), MgS04.7H20 (370), KH2PO4 (170), 
Na2EDTA.2H20 (7.2), FeS04.7H20 (27.8), MnS04.4H20 (22.3), ZnS04.7H20 (8.6), H3BO3 
(6.2), KI (0.83), Na2Mo04.2H20 (0.25), CUSO4.5H2O (0.025), C0CI2.6H2O (0.025), Glycine 
(2.0), Nicotinic acid (0.5), Pyrodoxine HCl (0.5) and Thiamine HCl (0.1) with proportion of 
naphthelene acetic acid (NAA) and Kinetin (Kn)[2:l]. The best organogenesis (85%) could be 
achieved by substituting Kinetin with 6-Benzylaminopurine (BAP). 

The rooted plants were initially hardened under glass house conditions and were subsequently 
transferred to the field in the month of October 1996, in replicated trials. Based on the superior 
performance for vigorous growth resulting from extensive branching and enlarged canopy size, 
comparatively better oil yield over that of the control wild type cultivar and distinctively 
improved oil quality in terms of the major terpenoid constituents, the plant of this invention 
(Somaclone "Parimal") was selected for flirther observation and evaluations. During the 
monsoon seasons of 1996-97, this selected somaclone along with control parent were 
maintained under glass-house conditions through stem-cuttings which also maintained clonal 
purity. The selected clone "Parimal" was grown in field in replicated trials along with its parent 
Hemanti cultivar for two consecutive winter-summer seasons of 1997-98 and 1998-99, while 
during the intermediate monsoon season, they were maintained under glass-house conditions. 
The clone "Parimal" maintained its vigorous growth through extensive branching, better oil 
content and improved oil quality over the three consecutive years. The characteristics of this 
particular clone (in terms essential oil quantity and quality determining traits) in relation to that 
of the control parent and other clones have been represented in Tables-2 and 3. The results 
clearly demonstrate the outstanding performance of clone "Parimal" over that of the control 
wild type parent and other selected clones under Lucknow field conditions, indicating the 
feasibility of its commercial cultivation in the indo-gangetic plains. It is pertinent to mention ere 
that the oil profile of somaclone "Parimal" is superior than that of the wild type parent in having 
equal content of citronellol and geraniol which is a critical characteristic of best quality 
commercial geranium oil. The field grown plant of "Parimal" having large round canopy is 
shown in Fig.l and Fig.2 depicts the wild type parent. The leaves of "Parimal" are as shown in 
Fig.3. 
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Evidences of uniformity and stability 

The somaclone "Parimal" has remained stable and uniform for its morphological 
characters and showed consistency in performance for various oil yield and quality determining 
attributes during its field evaluation under Lucknow conditions over three consecutive years of 
1996-97, 1997-98 and 1998-99 are depicted in (Tables 1-3). 

Morphological description of the somaclone "Parimal" and its wild type parent 

1) Genus - Pelargonium 

2) Species - graveolens 

3) Family - Geraniaceae 

4) Common name - rose-scented geranium 



Table 1 : Comparative analysis of oil yield and quality determining traits in the field grov\^n 
morphologically distinct somaciones, "Parimal" and wild type Pelargonium 
graveolens CV. Hemanti (control). 



Soraac 


Morpho- 


Oil 


% contents of major terpenoids in the essential oil of geranium 


-lone 

design 

-ation 


types 


yield/ 
plant (g) 


Linal- 
ool 


Cis+ 
trans 
rose 
oxide 


Isomen- 
thone 


Citron- 
ellol 


Geran- 
iol 


Citronel 
-llyl for- 
mate 


Geranyl 
formate 


6,9- 

guai- 

adiene 


10-epi- 
□- eude- 
smol 


A 
B 


Highly 

dentated 

leaf 


4.5±0.5 
3.3±0.7 


1.1±0.2 
1.1±0.2 


1.6±0.4 
1.3±0.3 


9.6±1.8 
9.0±2.5 


49.8±1.4 
52.6±1.9 


2.0±0.5 
2.3±0.6 


13.0±0.4 
11.7±1.3 


0.5±0.3 
0.3±0.15 


1.3±0.6 
L3±0.4 


2.9±0.5 
3.0±0.7 


C 




8.6±3.7 


0.9±0.1 


1.2±0.2 


10.3±1.3 


5L7±1.1 


1.8±0.4 


11.1±0.9 


0.23±0.03 


I,3±0.4 


2.9±0 5 


D 




4.6±1.2 


1.0±0.3 


0.9±0.3 


10.6±2.1 


48.6±4.5 


2.3±1.1 


10.2±2.7 


0.6±0.45 


1 2±0.4 


4.4±1.4 


Parim 
al 


Less 

dentated 

leaf 


11.3±2.8 


9.1±1.6 


0.6±0.12 


7.8±0.53 


27.6±2.1 


22.6±3.2 


5.9±0.2 


2.1±0.4 


0.6±0.12 


7.3±0.95 


L 
M 


Less 

dentated 

leaf 


8.0±4.0 
4.5±0.8 


8.5±2.8 
7.8±1.5 


0.6±0.1 
0.7±0.2 


7.7±0.5 
6.9±1.5 


28.7±4.3 
29.2±3.9 


22.3±2.8 
20.4±2.1 


5.6±0.7 
4.8±0.7 


2.0±0.2 
1.8±0.2 


0.7±0.1 
0.7±0.03 


7.4±1.1 
8.6±1.8 


N 




5.1±0.6 


7.5±1.3 


0.6±0.2 


7.1±1.2 


29.1±4.4 


19.5±3.1 


4.7±0.8 


1.8±0.6 


0.6±0.05 


8.2±1.6 


W 

(oontroO 


HigMy 
dentated 


3,8±0.33 


0.7±0.1 


1.5±0.3 


9.5±0.1 


53.1±0.7 


1.6±0.14 


12.1±0.6 


0.23±0.03 


2.0±0.2 


3.2±0.2 
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Table 2 : Moq^hological characteristics of somacione "Parimal" and its wild type parent 



Morphological parameters 


Parimal 


Wild type 


Plant height 


85-95 cm 


35-45 cm 


Growth habit 


spreading, round canopy 


Spreading prostrate 


Stem 


green, intemodes 8-9 cms 
long, nodes pinkish 


Greenish magenta purplish 
at the nodes, 5-10 mm in 
diameter, densely hairy 


Branches 


91-101 


10-45 


Leaf 

Number per branch 

Texture 

Shape 

Number of 
primary lobes 
secondary lobes 


10-25 
pubescent 

thick, serrated with round 
lobes 

3 

12-15 


25-30 
pubescent 

thick hairy highly serrated 

3 to 5 
15-30 


Tip 


Blunt 


Blunt 


Leaf area 


20-28 cm^ 


30-36 cm^ 


Petiole 


~8 cm (pinkish) 


~5 cm (green) 
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Table -3: Oil yield and quality determining traits of somaclone "Parimal" and its wild type 
parent. 



Trait 


Somaclone ' 


'Parimal" 




Wild type 


1 . Morphological marker 


Less dentated 


leaf 


Highly dentated leaf 




morphotype 


(Ldl) 




morphotype (Hdl) 


2. Leaf / stem ratio (L/S) 


2.1 






1.5 


3. Herb yield/ plant 


4.5 kgs. 






1.9 kgs 


4. % oil content 


0.18 






0.15 


5. Oil yield /plant 


7.1 gms. 






2.5 gms. 


6. Oil yield (kg/ha) 


71.1 






25.1 


7. Oil quality 










i) Linalool 


9.1 






0.7 


ii) Cis + Trans rose 


0.60 






1.5 


oxide 










iii) Menthone 


0.2 






0.3 


iv) Isomenthone 


7.8 






9.5 


v) Citronellol 


27.6 






53.1 


vi) Geraniol 


22.6 






1.6 


vii) Citronellyl formate 


5.9 






12.1 


viii) Geranyl formate 


2.1 






0.2 


ix) Citronellyl acetate 


0.2 






O.y 


x) P-caryophyllene 


0.2 






1.5 


xi) 6,9 guaiadiene 


0.6 






2.0 


xii) citronellyl butyrate 


1.0 






2.2 


xiii) 10 Epi-y-eudesmol 


7.3 






3.2 


xiv) Citronellyl tiglate 


0.8 






1.6 



8 



Type and frequency of variants during multiplication and maintenance of the somaclone 

No variants has been recovered during multiplication, maintenance and testing of the 
somaclone "Parimal" in experimental plots, screened carefully in 1996-97, 1997-98 and 1998- 
99 winter-summer cropping seasons. The three year's observations on somaclone "Parimal". 
were statistically analysed for significance of differences in the morphological oil yield 
determining attributes and the concentrations of 9 geranium oil quality determining terpenoid 
constituents. The intraclonal variation in clone "Parimal" was found statistically insignificant 
over three year's field trial. 

Statement of distinction 

The somaclones "Parimal" are distinct in having large round canopy, less dentated round 
leaf morphology, extensive branching and absence of flowering (Table 1). Its oil profile is 
distinct from the wild type parent cultivar in having higher proportion of geraniol and lower 
proportion of citronellol, lower content of cis + trans rose oxide and citronellyl formate, 6,9- 
guadiene, higher content of linalool, geranyl formate and 10-epi-y endesmol (Table-2). Its 
RAPD profile was different from the wild type parent in certain aspects while had certain 
features common in both. 

Characterization through RAPD markers 

Using 13 random primers (MAP 01 to MAP 16) with following sequence description a 
comparison was made for somaclone "Parimal" and its wild type parent to establish the 
relatedness between them. 

Primer Base sequence 



MAPOl 



GTGCAATCAG 



MAP02 



AGGATACGTG 



MAP04 



AAGATAGCGG 



MAP05 



GGATCTGAAC 



MAP06 



TTGTCTCAGG 



MAP07 



GTCCTACTCG 



MAP09 



TGCGCGATCG 



MAPIO 



AACGTACGCG 



MAPll 



GCACGCCGGA 
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Primer 



Base sequence 



MAP12 



CACCCTGCGC 



MAP 14 



GGACTCCACG 



MAP15 



AAGATAGCGG 



MAP16 



CTATCGCCGC 



This analysis could narrow down with usage of six MAP primers (MAP 04, MAP 05, 
MAP 10, MAP 14, MAP 15, MAP 16) which in turn were utilized for genotypic pair analysis in 
order to assess genetic / molecular distances. The following table 4 gives the similarity index 
between the two genotypes in paired test. 

Table 4 : Similarity percentage for amplified bands (paired analysis) of somaclone "Parimal" 
and wild type parent 



Primer 


Genotypic pair (somaclone "Parimal"/ wild type) 


MAP 04 


93 


MAP 05 


80 


MAP 10 


60 


MAP 14 


90 


MAP 15 


83 


MAP 16 


66 



It is evident from similarity indices (paired test) that somaclone "Parimal" and wild type 
parent are genetically distinguishable (Table 4). Further, the primer MAP 10, MAP 14 showed 
least similarity while primers MAP 04 and MAP 15 showed close relatedness. The primers 
MAP05 and MAP 16 showed intermediate degree of similarity. These observations on percent 
similarity confirm the relatedness of somaclone "Parimal" with the wild type parent, at the same 
time highlight the distinctness of the former at the genetic level. The complete RAPD profile for 
PGR amplified DNA segments using 12 primers is available providing evidence of 
distinctiveness of the clone with respect to the control parent as shown in Figure 4. 
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Advantages: 

1. "Parimal" is well adaptive to the unconventional area of cultivation i.e. northern Indian 
plains. 

2. "Parimal" represents improvement over its wild type parental cv. "Hemanti" with 
resepect to the following quantitative traits: 

(a) Larger and denser canopy; 

(b) Greater herb yield; 

(c) Higher leaf : stem ratio; 

(d) Higher oil content; and 

(e) Much higher oil yield (both on per plant and per hectare basis). 

3 . "Parimal" represent improvement over its wild type parental cv. "Hemanti" with respect 
to following major essential oil quality determining traits: 

(a) About equal citronellol:geraniol ratio; 

(b) Higher rhodinol content; 

(c) Higher hnalool concentration; 

(d) Lower concentration of 6,9-guaiadiene. 

4. The somaclone "Parimal" showed consistency in performance for all the above 
mentioned oil yield and quality determining attributes during its field evaluation under 
Lucknow conditions over three consecutive years. 

5. "Parimal" showed distinctiveness even at genetic level with respect to RAPD primers, 
MAP-05, MAP-12, MAP-15 andMAP-16. 
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Claims : 



1) A new and distinct somaclonal variety of rose scented geranium "Parimal" having the 
following characteristics: 

(a) The variety being a somaclonal variant of Pelargonhim graveolens cv. Hemanti 
raised through in vitro regeneration of callus cultures, 

(b) Said variety having less dentated leaf phenotype with a huge round canopy and 
extensive branching behavior 

(c) said variety having inherited oil quality with nearly equal content of citronellol 
and geraniol which is commercially superior than the parent 

(d) Having higher oil yielding ability owing to its higher herb yield than the parent 
cultivar Hemanti 

(e) Said variety exhibiting the following characteristics: 



Serial 
no. 


Morphological parameters 


Parimal 


1 


Plant height 


85-95 cm 


2 


Growth habit 


spreading, round canopy 


3 


Stem 


green, internodes 8-9 cms long, 
nodes pinkish 


4 


Branches 


91-101 


5 


Leaf 
number per branch 
texture 
shape 
number of 
primary lobes 
secondary lobes 


10-25 
pubescent 

thick, serrated with round lobes 
3 

12-15 




Tip 


Blunt 



12 





Leaf area 


_- 

20-28 cm 




Petiole 


~8 cm (pinkish) 


6 


Moqjhological marker 


Less dentated leaf morphotype 






(Ldl) 


7 


Leaf / stem ratio (L/S) 








2.1 


8 


Herb yield/ plant 








4.5 kgs. 


9 


% oil content 








0.18 


10 


Oil yield /plant 








7. 1 gms. 


11 


Oil yield (kg/ha) 








71.1 



f) yielding essential oil comprising 



Essential constituents 


Percentage (%) 


Linalool 


9.1 


Cis + Trans rose oxide 


0.60 


Menthone 


0.2 


Isomenthone 


7.8 


Citronellol 


27.6 


Geraniol 


22.6 


Citronellyl formate 


5.9 


Geranyl formate 


2.1 


Citronellyl acetate 


0.2 


3-caryophyllene 


0.2 


6,9 guaiadiene 


0.6 


citronellyl butyrate 


1.0 


10 Epi-y-eudesmol 


7.3 


Citronellyl tiglate 


0.8 



g) exhibiting uniqueness with respect to the following RAPD primers: 
MAP-05, MAP- 12, MAP- 15 and MAP- 16. 
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As a below named Inventor, I hereby declare that: 

My residence, post office address, and citizenship are as stated belovir next to my name. 

I believe I am the original, first and sole Inventor (if only one name is listed below) or an original, first and joint inventor (if plural names are 
listed below) of the new and distinct variety of; 



^ NEW AND DISTINCT SOMACLONAL VARIETY OF ROSE SCENTED GERftNIUM 



plant named: 



"PARIMAL' 



which is claimed and for which a plant patent Is sought, the specification of which 
is attached hereto OR was filed on (MM/DDA^) 



X 



Application Number 



and was amended on (MM/DD/YYYY) 



as United States 

(if applicable). 



I hereby state that I have reviewed and understand the contents of the above identified specification, including the claim, as amended by any 
amendment specifically referred to above. 

I have asexually reproduced the plant to which this application applies. 

I I Said plant was found in a cultivated area (check this box for newly found plant only ) 

I acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR 1.56. 



! hereby claim foreign priority benefits under 35 U.S.C. 119(a)-(d) or 365(b) of any foreign application(s) for patent or inventor's certificate, or 
365(a) of any PCX international application which designated at least one country other than the United States of America, listed below and 
have also identified below, by checking the box, any foreign application for patent or inventor's certificate, or of any PCT international 
application having a filing date before that of the application on which prbrity is claimed. 
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Priority 
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DECLARATION - Plant Patent Application 



I hereby claim the benefit under 35 U.S,C, 120 of any United States appfication(s), or 365(c) of any POT International application designating the 
United States of America, listed below and, insofar as the subject matter of each of the claims of this application is not disclosed in the pnor 
United States or PCT International application in the manner provided by the first paragraph of 35 U.S.C. 1 12, I acknowledge the duty to disclose 
information which is material to patentability as defined in 37 CFR 1.56 which became available between the filing date of the prior application 
and the national or PCT international filing date of this application. 



U.S. Parent Application or PCT 
Number 



Parent Filing Date 
(MM/DDATYY) 



Parent Patent Number 
(if applicable) 



I I Additional U.S or PCT international application numbers are listed on a supplemental priontv data sheet PTO/SB/02B attached hereto 



As a named inventor, I hereby appoint the following registered practi tioner(s) to prosecute this app lication and to transact all business in the Patent 
and Trademark Office connected therewith: Customer Number 



OR 



^! Registered practitioner(s) name/registration number listed below 



Pface Cusfomer 
Number Bar Code 
I hp.rp 




Jeffrey A Schwab, Registration Number 24,490 
Stewart J Fried, Registration Number 20, 694 
/iS^vS.Cinamon, Registration Number 24, 1 56 

Send Correspondence To 
Abelman. Fraync & Schwab 
1 50 Ea^t 42"" Street 
New York. New York 10017-5612 



MiclLiel I Markowitz, Registration Number 30,659 
ThomiLs E. Spath, Registration Number 25, 928 
Howard R Jaeger, Registration Number 3 1,376 
Anthony Coppola, Registration Number 41493 

Direct Telephone Calls To 

Jeffrey A Schwab, Stewart J Fned Jay S Cinamon, 
Michael I Markowitz, Thomas E. Spath, 
or Anthony Coppola ai (2 1 2) 949-9022 



Direct all correspondence to: □ Customer Nunnber 

or Bar Code Label 



OR HZ] Correspondence address below 



Name 



Address 



Address 



Attomoys at Law 



150 East 42ncl Street 
New York. NY lUUl/ 



City 



State 



ZIP 



Country 



U .S.A. 



Telephone 



;212) 949-9022 



Fax 



(212) 949-9190 



I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief are 
believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under 18 U.S,C, 1001 and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 



Name of Sole or First inventor: 



0 A petition has been filed for this unsigned inventor 



Given Name (first and middle [if any]) 



Family Name or Surname 



Gaur i 



SAXENA 



Inventor's 
Signature 



Residence: City 



Post Office Address 



Lucknow-226 015 



state 



Country 



India 



Date 



Citizenship 



Indiar 



CENTRAL INSTITUTE OF MEDICINAL AND AROMATIC PLANTS, P.O. 



Cn^IAP, LUCKI ' ^IOW-226 015, U.P., Itldla 



Post Office Address 



City 



Lucknov 



Slate 



ZIP 



226 015 U.E, 



Country 



India 



^Additional inventors are being named on the l_supplemental Additional Inventor(s) sheet(s) PTO/SBy02A attached hereto. 
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Full Name of Second ixiventor 
Suchitra 


Inventor's Signature 
BANERJEE 


Date 


Residence CENTRAL INSTITUTE OF MEDICINAL AND AROMATIC 
PLANTS, P.O. CIMAP, Lucknow-226 015, U.P., India 


Citizenship 

Indian 


Post OtTice Address 

same as above 




Full Name of Third inventor 
Laiq ur RAHMAN 


Inventor's Signature 


Date 


Kcs.dence CENTRAL INSTITUTE OF MEDICINAL AND AROMATIC 
PLANTS, P.O. CIMAP, Lucknow-226 015, U.P., India 


Cilizensliip 

Indian 


Post OtTice Address 

Same as above 


Full Name of Fourth inventor 
Gopal Rao MALLAVARAPU 


Inventor's Signature 


Date 


Residence CENTRAL INSTITUTE OF MEDICINAL AND AROMATIC 
PLANTS, P.O. CIMAP, Lucknow-226 015, U.P., India 


Citizenship 

Indian 


Post Office Address -u 

same as above 


Full Name of Fifth inventor 
Srikant SHARMA 


Inventor's Signature 


Date 


Residence CENTRAL INSTITUTE OF MEDICINAL AND AROMATIC 
PLANTS, P.O. CIMAP, Lucknow-226 015, U.P., India 


Citizensiiip 

Indian 


Post OfTice Address 

same as above 


Full Name of Sixth inventor 
Surran Preet Singh I^IIANUJA 


Inventor's Signature 


Date 


Residence CENTRAL INSTITUTE OF MEDICINAL AND AROMATIC 
PLANTS, P.O. CIMAP, Lucknow-226 015, U.P., India 


Citizensiiip 

Indian 


Post Office Address 

same as above 




Full Name of Seventh xnventor 
Sushil KUMAR 


Inventor's Signature 


Date 


Residence CENTRAL INSTITUTE OF MEDICINAL AND AROMATIC 
PLANTS, P.O. CIMAP, Lucknow-226 015, U.P., India 


Cit 


zensliip 

Indian 


Post OtTice Address , 

same as above 





ABELMAN, FRAYNE & SCHWAB L^O East 42"" Street, New York, New York 10017^5612 
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United States Patent & Trademark Office 

Office of Initial Patent Examination — Scanning Division 




Application detlciencies were found during scanning: 



□ Page(s). 




were not present 



for scanning. (Document title) 



□ Page(s) of were not present 

for scanning. (Document title) 



□ Scanned copy is best available. 



